Material: 312 patients intended for laparoscopic cholecystectomy were randomly allocated to undergo preoperative radiology (intravenous cholangiography or magnetic resonance cholangiography) or to a control group. Intraoperative cholangiography was not used routinely in either group.
INTRODUCTION
Preoperative intravenous cholangiography (IVC) as well as magnetic resonance cholangiography (MRC) has been shown to be safe alternatives to intraoperative cholangiography in laparoscopic cholecystectomy (1-3) and these methods have therefore been used routinely in many institutions. Since the routine use of intraoperative cholangiography has been questioned by many surgeons (4-10), it was thought to be of interest to analyse if also preoperative IVC and MRC can be abandoned in patients undergoing laparoscopic cholecystectomy for gallstone disease.
PATIENTS AND METHODS
Three hundred and twelve consecutive patients with "uncomplicated" gallstone disease were randomly allocated to either pre-operative radiology (IVC or MRC) or not. 7 of them were excluded due to protocol failure (5 patients) and to carcinoma found at operation (2 patients). Some basic details of the two groups are shown in Table 1 . "Uncomplicated" (= inclusion criteria) was defined as abscence of jaundice or pancreatitis in the history, normal values of alkaline phosfatate, aminotransferases, bilirubin and amylase in the serum and a width of the common bile duct < 8 mm on preoperative ultrasound. All patients planned for laparoscopic cholecystectomy who met with the inclusion criteria were given oral and written information about the study. There were no specific exclusion criteria. 18 eligible patients refused to take part in the study.
Seventy-three patients had IVC and 80 MRC; they were randomly allocated to either method.
The indication for surgery was repeated attacks of biliary colic in a patient with gallbladder stones proven by ultrasound and with an own wish to undergo cholecystectomy after full information of possible risks and complications.
The operations were performed by 14 different surgeons. At every operation, at least one experienced laparoscopist was present. Cholecystectomy was done using a standardised fourcannula technique (11) . Intraoperative cholangiography was used whenever the surgeon found it of value for the decision-makings of the operation.
All patients were followed-up 2-4 weeks postoperatively at the out-patient clinic with liver function tests and clinical examination. One year after the operation, a questionnaire was responded by 98 % of the patients. All patients who postoperatively had repeated biliary colic or showed elevated values of alkaline phosfatate or bilirubin were offered a new MRC investigation.
The study was approved by the Ethical Committee at the Karolinska Institute, Stockholm.
All data are given as median (range). Student´s t-test was used for statistical comparisons. Table 2 shows operating time, frequency of conversion to open surgery and intraoperative cholangio-graphy as well as hospital time. No significant differences were seen between the two groups.
RESULTS
There was no bile duct injury in either group. The perioperative complications are shown in Table 3 .
In one patient preoperative MRC showed common bile duct (CBD) stones which were removed with sphincterotomy one month before the cholecystectomy.
No patient had CBD stones detected or removed at the planned cholecystectomy.
During the first postoperative year, CBD stones were revealed in 11 patients. 7 of these patients had their stones discovered within the first 4 postoperative weeks. All patients with CBD stones presented with symptoms (pain + jaundice or acute pancreatitis). The diagnosis was made by MRC in 2 and 3 were disclosed by ERC. Another 3 patients had their CBD stones detected by intraoperative cholangiography during a semi-acute operation. 3 patients most probably (history and laboratory findings) had a spontaneous passage of CBD stones but the stone(s) could not be verified by radiology.
Thus, altogether 12 patients in this study of "uncomplicated" gallstone disease had CBD stones, equally distributed in the two groups. This implies an incidence of CBD stones of 3,8 %. -The CBD stones were all successfully treated with papillotomy and stone extraction (6), laparoscopically (2) or by open choledocholitotomy (1).
Postoperative MRC was performed in another 29 patients without pathological findings.
DISCUSSION
The incidence of bile duct stones in this material of uncomplicated gallstone disease was 3.8 %. This is in the same range as previously reported from a randomized study investing the routine use of intraoperative cholangiography in patients without clinical, laboratory or sonographical signs of CBD (10) . With very simple means the vast majority of patients without CBD stones thus can be selected preoperatively (12) . With more sophisticated discriminating analyses the risk of CBD stones can be predicted even more accurately (13) . In combination with the fact that bile duct stones are safely handled with endoscopy, routine evaluation of the bile tree in association with laparoscopic cholecystectomy for uncomplicated gallstone disease seems unnecessary as far as proper treatment of choledocholithiasis is concerned.
The second reason for routine evaluation of the biliary tree in connection with gallstone surgery has been to reduce the risk of bile duct injuries. This risk is low but seems to have increased after the introduction of laparoscopic cholecystectomy (14, 15) . However, there is no scientific evidence to show that routine cholangiography per se provides a guarantee against ductal injuries. In this study there was no bile duct injury in either group. However, the number of study patients necessary to show with reasonable power any significant effect of an intervention, far exceeds what is possible to recruit in clinical prac- tise. Routine use of radiological evaluation, either pre-or intraoperatively, in gallstone surgery thus must be appreciated together with other means of reducing the risk of bile duct injury. From a careful prospective analysis of 1200 laparoscopic cholecystectomies, Wright and Wellwood concluded that meticulous dissection of Calot's triangle is a more reliable safeguard against bile duct injuries than routine intraoperative cholangiography (9) . We also consider a safe dissection technique as the key factor for successful laparoscopic cholecystectomy. If the ductal anatomy is unclear, cholangiography and /or conversion to open surgery should be performed. It should also be remembered that laparoscopy is an ideal method for discussing anatomical problems with other colleagues in the operating theatre.
